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FRQVHTXHQFHV LQ WHUPV RI VSDFH XVH DQG VXUYLYDO RI ERWK UHVLGHQWV DQG LPPLJUDQWV







:RUOGZLGH SURJUHVVLYHO\ PRUH VSHFLHV DUH
EHFRPLQJ HQGDQJHUHG DQGRU DUH JRLQJ H[WLQFW
7R PHHW WKLV FXUUHQW H[WLQFWLRQ FULVLV RQH
LQFUHDVLQJO\ SRSXODU FRQVHUYDWLRQ LQFHQWLYH LV
WKH UHLQIRUFHPHQW RIZLOG SRSXODWLRQV E\ VPDOO
JURXSV RI LQGLYLGXDOV DOVR FDOOHG VXSSOHPHQWD
WLRQ )LVFKHU 	 /LQGHQPD\HU  7KH JRDO
RI VXFK FRQVHUYDWLRQ DFWLRQV LV WKDW QHZFRP
HUV LH LPPLJUDQWV ZLOO VHWWOH DV UHVLGHQWV
DQGSDUWLFLSDWH LQ WKH UHSURGXFWLYH HIIRUW RI WKH
SRSXODWLRQ 8QIRUWXQDWHO\ PDQ\ UHLQIRUFHPHQW
DFWLRQV FDUULHG RXW LQ WKH SDVW IDLOHG DQG WKH
XQGHUO\LQJ FDXVHV UHPDLQ XQNQRZQ )LVFKHU	
/LQGHQPD\HU5HFHQWVWXGLHVVKRZHGWKDW
LPPLJUDQWV FDQ KDYH QHJDWLYH LPSDFWV RQ UHVL
GHQWV· SHUIRUPDQFH WKURXJK WKH H[SORLWDWLRQ RI
OLPLWHGUHVRXUFHVHJIRRGDQGPDWHV%DFNHW
DO  FRQWHVWV DQGRU LQIDQWLFLGHV /DPELQ
	.UHEV6ZHQVRQHWDO <O|QHQHW
DO  0DKDG\ 	 :ROII  )RU H[DP
SOH$QGUHDVVHQ DQG*XQGHUVHQ  VKRZHG
WKDW WKH LQWURGXFWLRQ RI DGXOW PDOHV LQGXFHG D
GHFUHDVH LQ UHFUXLWPHQW DQG IHPDOH VXUYLYDO LQ
URRW YROHV 6LPLODUO\ /LQ HW DO  IRXQG
 5LRWWH/DPEHUWHWDO  $11=22/)(11,&, 9RO
WKDW LPPLJUDWLRQ RI DGXOW IHPDOH SUDLULH YROHV
GHFUHDVHGWKHSURSRUWLRQRIUHVLGHQWIHPDOHVDQG
MXYHQLOHV FKDQJLQJ WKH VH[ DQG DJH VWUXFWXUH
RI SRSXODWLRQV %URDGO\ VSHDNLQJ ZKHQ LQWUR
GXFHGLQWRDSRSXODWLRQLQGLYLGXDOVPD\GLVWXUE
WKH VRFLDO VWUXFWXUH RI WKH UHVLGHQW SRSXODWLRQ
WKURXJKFRPSHWLWLRQZLWKGHWULPHQWDOHIIHFWVRQ
SRSXODWLRQJURZWK6XWKHUODQG	1RUULV
2QH ZD\ WR VWXG\ VRFLDO LQWHUDFWLRQV LV WR
HVWLPDWH LQGLYLGXDO KRPH UDQJHV DQG RYHUODS
EHWZHHQ LQGLYLGXDO WHUULWRULHV +RPH UDQJH LV
GHÀQHGDV WKHDUHDXVHGE\DQ LQGLYLGXDO IRU LWV
QRUPDODFWLYLWLHVOLNHIRUDJLQJPDWLQJRUEUHHG
LQJ %XUW  2YHUODS EHWZHHQ LQGLYLGXDO
KRPH UDQJHV LV DQ LQGH[ RI DJJUHVVLYHQHVV DQG
WHUULWRULDOEHKDYLRXU3LWHOND2VWIHOG
/DUJHRYHUODSFDQLQGLFDWHQRQDJJUHVVLYH
EHKDYLRXU EHWZHHQ FRQVSHFLÀFV ZKHUHDV VPDOO
RUQRRYHUODSFDQLQGLFDWHWHUULWRU\GHIHQFH6WXG
LHVIRFXVLQJRQWKHFKDQJHVLQVSDFHXVHRIUHVL
GHQWV IROORZLQJ WKH LQWURGXFWLRQ RI LPPLJUDQWV
DUHVFDUFH+D\HVHWDOIRXQGWKDWLPPL
JUDQWIHPDOHSUDLULHYROHV0LFURWXVRFKURJDVWHU
KDG ODUJHU KRPH UDQJHV WKDQ UHVLGHQW IHPDOHV
SUREDEO\GXH WR WKHLUH[SORUDWRU\EHKDYLRXUDQG
WKHLU HYLFWLRQ IURP UHVLGHQW WHUULWRULHV 2Q WKH
RWKHUKDQGVSDFHXVHRIUHVLGHQWIHPDOHVZDVQRW
DIIHFWHG E\ WKH LQWURGXFWLRQ RI IHPDOHV +RZ
HYHUWKHDXWKRUVVWUHVVHGWKHQHHGWRLQFRUSRUDWH
WKHHIIHFWVRI WKH LQWURGXFWLRQRI LPPLJUDQWVRQ




PDOHV UHSUHVHQW FRPSHWLWRUV IRU PDWLQJ ZKLOH
LPPLJUDQWIHPDOHVUHSUHVHQWDQDGGLWLRQDOPDWLQJ
RSSRUWXQLW\VRLWVKRXOGEHLQWKHUHVLGHQWPDOH·V
LQWHUHVW WR EHKDYH DJJUHVVLYHO\ WRZDUGV PDOHV
EXWQRW WRZDUGV IHPDOHV %DFNHWDO)RU
UHVLGHQW IHPDOHV LPPLJUDQW IHPDOHV UHSUHVHQW
FRPSHWLWRUV IRU OLPLWHG UHVRXUFHV VXFK DV QHVW
VLWHV DQG IRRG .DKOHQEHUJ HW DO  6WRFN
OH\	%UR-RUJHQVHQ  DQG WKXV VKRXOG EH
DJJUHVVLYHO\UHSHOOHG7KHEHQHÀWVRIPDOHLPPL
JUDWLRQ IRU UHVLGHQW IHPDOHV DUH OHVV FOHDU WKH\




 DQG VKRXOG DOVR EH UHSHOOHG E\ UHVLGHQW




LQ VSDFHXVHRIERWKPDOH DQG IHPDOH UHVLGHQWV
DIWHU WKH LQWURGXFWLRQRIHLWKHUDQDGXOWPDOHRU
IHPDOHLPPLJUDQW:HDOVRHYDOXDWHGKRZLPPL
JUDQWV LQWHUDFWHG ZLWK UHVLGHQWV DQG REVHUYHG
WKH FRQVHTXHQFHV LQ WHUPV RI VXUYLYDO IRU ERWK
UHVLGHQWVDQGLPPLJUDQWV:HXVHGWKHÀHOGYROH
0LFURWXV DJUHVWLV DV D VWXG\ VSHFLHV ZKLFK
HQDEOHG XV WR FRQGXFW VKRUW WHUP H[SHULPHQWV
ZKLOHLQWHJUDWLQJFRPSOH[EHKDYLRXUV$VVWDWHG
DERYH ZH H[SHFWHG LQWUDVH[XDO FRPSHWLWLRQ




7KH H[SHULPHQW ZDV FDUULHG RXW GXULQJ WKH
VXPPHU RI  LQ IRXU HQFORVHG SORWV SUR
WHFWHGIURPPDPPDOLDQSUHGDWLRQE\DQHOHFWULF
GHYLFH DW (YHQVWDG 5HVHDUFK 6WDWLRQ 1RUZD\
VHH$QGUHDVVHQHWDOIRUDJHQHUDOGHVFULS
WLRQ7RSUHYHQWYROHVIURPHVFDSLQJ WKHSORWV
ZHUH VHSDUDWHGE\ VWHHO VKHHWV H[WHQGLQJP
DERYH DQGPEHORZJURXQG ,Q DGGLWLRQ WR
GLVFRXUDJH YROHV IURP DSSURDFKLQJ WKH IHQFH
ZH PRZHG WKH YHJHWDWLRQ RQ D PZLGH VWULS
DORQJ WKH IHQFHV HYHU\ VHFRQGZHHN(DFKSORW
LQFOXGHG Pò RI YHJHWDWLRQ FRYHU FD ¥
PIRUWKUHHSORWVDQG¥PIRURQH
SORW SORW LGHQWLW\ KDG QR VWDWLVWLFDO HIIHFW RQ
UHVLGHQWKRPHUDQJHVL]HV7XNH\·VWHVWS!
IRU DOO SDLUZLVH FRPSDULVRQV9HJHWDWLRQ FRYHU
LQWKHSORWVFRQVLVWHGRIDGHQVHPHDGRZGRPL
QDWHGE\3RDFHDHVSSPDLQO\$ORSHFXUXVSUDW
HQVLV (O\PXV FDQLQXV DQG'HVFKDPSVLD VSS
)DEDFHDHVSSPDLQO\7ULIROLXPSUDWHQVHVRPH
$VWHUDFHDH VSS &LUVLXP DUYHQVH DQG 7DQDFH
WXPYXOJDUHDQG(SLORELXPDQJXVWLIROLXP2QD
JUDFHDH VSS 'HQVH PHDGRZ LV DQ RSWLPDO
KDELWDWIRUÀHOGYROHV3XVHQLXV	9LLWDODE
0LWFKHOO-RQHV HW DO  DV LW SURYLGHV IRRG
DQG SURWHFWLRQ IURP DYLDQ SUHGDWRUV /LQ 	
%DW]OL  $OO URGHQWV SUHVHQW LQ WKH SORWV
ZHUHUHPRYHGSULRUWRWKHH[SHULPHQW
$11=22/)(11,&, 9RO  5HLQIRUFHPHQWDQGLQWUDVSHFLÀFFRPSHWLWLRQ 
6WXG\VSHFLHV
7KHÀHOG YROH LV D VPDOOPLFURWLQH URGHQW GLV
WULEXWHGDFURVVPRVWRIQRUWKHUQ(XURSH0LWFK
HOO-RQHV HW DO  ,W LV FKDUDFWHUL]HG E\
KLJK UHSURGXFWLRQ UDWHV 6WHQVHWK HW DO 
D SRO\J\QRXV PDWLQJ V\VWHP DQG D WHUULWRULDO
EHKDYLRXUPRUH FRPPRQO\ GLVSOD\HG E\PDOHV




GLPHQVLRQV  ¥  ¥  FP LQ DQ RXWGRRU
VKHOWHUDWOHDVWWZRZHHNVSULRUWRWKHEHJLQQLQJ
RI WKH H[SHULPHQW WR HQVXUH WKDW IHPDOHVZHUH
QRWSUHJQDQW'XULQJFDSWLYLW\DQLPDOVZHUHIHG
ZLWK FDUURWV DSSOHV VXQÁRZHU VHHGV DQG JUDVV
HYHU\ VHFRQG GD\%HIRUH EHLQJ UHOHDVHG LQ WKH
ÀHOGZHLQGLYLGXDOO\PDUNHGYROHVE\WRHFOLS




SHULRGV EHWZHHQ -XO\ DQG $XJXVW  (DFK
SHULRG ODVWHG WKUHHZHHNV DQG VWDUWHGZLWK WKH
UHOHDVHRIDVPDOOSRSXODWLRQWZRDGXOWIHPDOHV
DQG RQH DGXOW PDOH LQWR HDFK HQFORVXUH 7KLV
GHQVLW\RIDGXOWVDGXOWVSHUKHFWDUHZDVKLJK
WR LQGXFH FRPSHWLWLRQ IRU WHUULWRULHV DV LW FRU
UHVSRQGV WRDVXPPHUSHDNGHQVLW\RIEUHHGLQJ




	9LLWDOD  DQG LQ QDWXUDO ÀHOGV 3XVHQLXV
	 9LLWDOD D E :H ÀWWHG LQGLYLGX
DOVZLWKUDGLRFROODUV %'&+RORKLO6\VWHPV
/WG&DQDGDLQRUGHUWRHVWLPDWHWKHLUVSDFHXVH
SDWWHUQV 7KH FROODUV ZHLJKWHG FD  J ZKLFK
ZDV OHVV WKDQ  RI WKH ZHLJKW RI WKH YROHV
ZHXVHG!J:HWKHUHIRUHH[SHFWHGPLQL
PDO LPSDFW RI FROODUV RQ LQGLYLGXDO EHKDYLRXUV
$QGUHDVVHQHWDO
:H OHIW IRXQGHUSRSXODWLRQVXQGLVWXUEHG IRU
RQHZHHNWRDOORZLQGLYLGXDOVWREHFRPHIDPLO
LDUZLWKWKHLUQHZHQYLURQPHQWDQGVHWWOHGRZQ
ZKLFK VHHPV WR EH D VXIÀFLHQW WLPH IRU VPDOO
URGHQWVSHFLHV1HOVRQ3XVHQLXV	9LLWDOD
 .RVNHOD HW DO  1LH 	 /LX 
7KHQ ZH WUDFNHG UHVLGHQWV E\ UDGLRWHOHPHWU\
IRU ÀYH GD\V EHWZHHQ  DQG  DQG
EHWZHHQ  DQG  ZLWK WZR FRQVHF
XWLYH ORFDWLRQV IRU WKH VDPH LQGLYLGXDO WDNHQ
DW OHDVW K DSDUW :H XVHG D SUREH DQWHQQD
DWWDFKHG WR DPORQJÀVKLQJ URG $QGUHDVVHQ
HW DO   WR ORFDWH LQGLYLGXDOV ZLWKLQ
D JULG RI P VSDWLDO UHVROXWLRQ 7R PLQLPL]H
GLVWXUELQJ WKH YROHV ZH DOZD\V ZDONHG DORQJ
WZRRU WKUHH UHJXODU SDWKZD\VZLWKLQ WKH SORWV
5DGLRWUDFNLQJHQDEOHGXVWRHVWLPDWHVSDFHXVH
EHIRUH WKH LQWURGXFWLRQ RI RQH LPPLJUDQW ,Q
WRWDOZHOHIWWKHVHDQLPDOVIRUWZRHQWLUHZHHNV
LQ WKH ÀHOG EHIRUH WKH LQWURGXFWLRQ RI LPPL
JUDQWVWKHUHIRUHZHFRQVLGHUHGWKHVHLQGLYLGXDOV
UHVLGHQWV $W WKH HQG RI WKH VHFRQG ZHHN ZH
UHOHDVHG RQH LPPLJUDQW LQWR HDFK SORW HLWKHU D
PDOH RU IHPDOH DQG UDGLRWUDFNHG DOO LQGLYLGX
DOV UHVLGHQWV DQG LPPLJUDQWV IRUÀYH GD\V DV
SUHYLRXVO\ GHVFULEHG :H FRQÀUPHG GHDWKV E\
WHOHPHWU\ DQG FDXJKW VXUYLYLQJ LQGLYLGXDOV E\
OLYHWUDSSLQJDWWKHHQGRIHDFKSHULRG
,Q WRWDO ZH WHVWHG  SRSXODWLRQV VL[ ZLWK
WKH LQWURGXFWLRQ RI D IHPDOH DQG VL[ ZLWK WKH
LQWURGXFWLRQ RI D PDOH +RZHYHU ZH UHPRYHG
WZR WULDOV ERWK LQFOXGLQJ LPPLJUDQW IHPDOHV
IURP WKH GDWD VHW EHFDXVHZHZHUH QRW DEOH WR
GHWHFW WKH VLJQDO RI DQ\ RI WKH UHVLGHQWV GXULQJ
WKH WKLUG ZHHN HYHQ LI WKH DQLPDOV ZHUH DOLYH





PXP &RQYH[ 3RO\JRQ 0&3 PHWKRG 0RKU
 7KLV PHWKRG ZDV PRVW DSSURSULDWH IRU
RXU VDPSOLQJ GHVLJQ DQG WKH SUHVHQFH RI KDUG
ERXQGDULHV LH SORW IHQFHV ,QGHHG NHUQHO
PHWKRGV ZRXOG KDYH HVWLPDWHG KRPH UDQJHV
H[WHQGLQJ RXWVLGH WKH HQFORVHG SORWV $QGUHDV
VHQHW DO 'XH WR YDULRXV SUREOHPV HJ
FROODUV IDOOLQJ RII SUHPDWXUH GHDWK RI FROODUHG
LQGLYLGXDOVUHFHLYHUPDOIXQFWLRQLQJZHGLGQRW
UHDFK WKHPLQLPXPQXPEHURI ORFDWLRQVSHU
LQGLYLGXDO WKDW ZH RULJLQDOO\ SODQQHG ,QVWHDG
 5LRWWH/DPEHUWHWDO  $11=22/)(11,&, 9RO
ZH KDG QXPEHUV RI ORFDWLRQV UDQJLQJ IURP 
WR  DFURVV DOO LQGLYLGXDOV$V WKH HVWLPDWLRQ
RI KRPHUDQJH VL]H LQFUHDVHV ZLWK WKH QXPEHU
RI REVHUYDWLRQV EHIRUH UHDFKLQJ DQ DV\PSWRWL
FDO VL]H VHH 3RZHOO  IRU D UHYLHZ ZH









 WLPHV DQG FDOFXODWHG WKH DYHUDJH KRPH
UDQJHVL]H$OWKRXJKWKLVPHWKRGRORJ\SURYLGHG
VPDOOHU KRPHUDQJHVL]H HVWLPDWHV WKDQ WKRVH
REVHUYHGLQSUHYLRXVVWXGLHVFRQGXFWHGRQÀHOG
YROHV $JUHOO  1HOVRQ  LW HQDEOHG
XV WRDFFXUDWHO\FRPSDUHKRPH UDQJHVEHWZHHQ
GLIIHUHQW W\SHV RI LQGLYLGXDOV :RUWRQ 
0RUHRYHUWKHVHKRPHUDQJHVL]HHVWLPDWHVZHUH
KLJKO\ FRUUHODWHG ZLWK PHDQ VTXDUH GLVWDQFHV









VWDQGDUGL]HG WKHSURFHGXUHE\ UDQGRPO\ VHOHFW
LQJSRVLWLRQVSHULQGLYLGXDODQGE\DYHUDJLQJ
WKH RYHUODS EHWZHHQ  LQGLYLGXDOV RYHU 
WULDOV'XHWRWKHFRPSRVLWLRQRIIRXQGHUSRSXOD
WLRQV RYHUODSV EHWZHHQ UHVLGHQWV· KRPH UDQJHV
ZHUHFDOFXODWHGHLWKHUEHWZHHQ WKH WZRIHPDOHV
RUEHWZHHQWKHIHPDOHVDQGWKHPDOH
)LQDOO\ ZH FDOFXODWHG WKH ORFDWLRQ RI WKH
FHQWUH RI DFWLYLW\ RI UHVLGHQWV DQG LPPLJUDQWV
+D\QH  GXULQJ WKH WKLUG ZHHN RI HDFK
SHULRG :H K\SRWKHVL]HG WKDW WKH GLVWDQFH
EHWZHHQ DFWLYLW\ FHQWUHV LQ UHVLGHQW²LPPL
JUDQWLQWHUDFWLRQVZRXOGEHJUHDWHUWKDQWKHRQH
REVHUYHGLQUHVLGHQW²UHVLGHQWLQWHUDFWLRQV0RUH
RYHU ZH H[SHFWHG WKDW GLVWDQFH WR WKH QHDUHVW
YHJHWDWLRQHGJHZRXOGEHVKRUWHUIRULPPLJUDQWV





:H SHUIRUPHG DOO DQDO\VHV ZLWK WKH VWDWLVWLFDO
VRIWZDUH5Y5'HYHORSPHQW&RUH7HDP
 )RU HDFK WHVWZH XVHGƠ    IRU WKH
VLJQLÀFDQFH OHYHO )RU WKH DQDO\VHV UHJDUGLQJ
VSDFH XVH SDWWHUQV LH KRPHUDQJH VL]H DQG
RYHUODSZHXVHG/LQHDU0L[HG0RGHOV/00
LQFOXGLQJ D UDQGRPHIIHFW LGHQWLI\LQJ WKH UHSOL
FDWHVWRWDNHLQWRDFFRXQWWKHQRQLQGHSHQGHQFH
RILQGLYLGXDOVSUHVHQWLQWKHVDPHSORWDQGGXULQJ
WKH VDPH SHULRG )RU FODULW\·V VDNH ZH JDYH D
QXPEHU WRHDFK/00XVHG VHH7DEOH IRUDQ
RYHUYLHZRIPRGHOVSHFLÀFDWLRQV(IIHFWVZHUH




HIIHFWRQDQ\RI WKH UHVSRQVHYDULDEOHV DOOS!
DQGZDVUHPRYHGIURPWKHDQDO\VHV
)RU WKH DQDO\VHV RI KRPH UDQJH VL]H ZH
UHPRYHG WKHJURXSRI UHVLGHQWPDOHV WKDW IDFHG
IHPDOH LPPLJUDQWV VLQFH WKH VDPSOH VL]H RI
WKLV JURXS ZDV WRR VPDOO WR HVWLPDWH PRGHO
SDUDPHWHUV Q    WKH RWKHU WZRPDOHV KDG QR
RU IHZ ORFDWLRQV WRPHDVXUHKRPH UDQJH VL]HV
:HORJWUDQVIRUPHGWKHYDULDEOHVRIKRPHUDQJH
VL]HV WR QRUPDOL]H WKHLU GLVWULEXWLRQ$V D FRQ
WURO ZH WHVWHG ZKHWKHU KRPHUDQJH VL]HV ZHUH
GLIIHUHQW EHWZHHQ WKH WKUHH JURXSV RI UHVLGHQWV
EHIRUHWKHLQWURGXFWLRQRIDQLPPLJUDQW7DEOH
/00  7KHQ ZH WHVWHG ZKHWKHU WKH VSDFH
XVH RI UHVLGHQWV FKDQJHG ZLWK WKH LQWURGXFWLRQ
RIDQ LPPLJUDQWE\ LQYHVWLJDWLQJ WKHHIIHFWVRI
WKH LQWHUDFWLRQ EHWZHHQ WKH IDFWRUV ´WLPHµ LH





:H DQDO\VHG WKH VSDFH XVH RI LPPLJUDQWV
WR VHH ZKHWKHU WKHUH ZHUH GLIIHUHQFHV EHWZHHQ
VH[HV DQG DOVR EHWZHHQ LPPLJUDQWV DQG UHVL
GHQWV 7DEOH/00VDQG ,QDGGLWLRQ
$11=22/)(11,&, 9RO  5HLQIRUFHPHQWDQGLQWUDVSHFLÀFFRPSHWLWLRQ 
ZH DQDO\VHG GLIIHUHQFHV LQ GLVWDQFH EHWZHHQ
DFWLYLW\ FHQWUHV LQ UHVLGHQWUHVLGHQW LQWHUDFWLRQV
DQGLQUHVLGHQWLPPLJUDQWLQWHUDFWLRQV7DEOH
/00  :H DOVR WHVWHG ZKHWKHU GLVWDQFH WR
WKH QHDUHVW HGJH ZDV VKRUWHU IRU LPPLJUDQWV
WKDQ IRU UHVLGHQWV 7DEOH  /00  )LQDOO\





%HIRUH WKH UHLQIRUFHPHQW WKHUHZDV QR VLJQLÀ
FDQWGLIIHUHQFHEHWZHHQ WKHJURXSVRI UHVLGHQWV
/00/LNHOLKRRG5DWLRWHVWRQWKH´UHVLGHQW
JURXSµ WHUP /5    GI    S   
)LJ  5HVLGHQWV KDG DQ DYHUDJH KRPH UDQJH
VL]H RI    P PHDQ  6(:KHQ ZH
WHVWHG ZKHWKHU WKH LQWURGXFWLRQ RI DQ LPPL
JUDQWKDGDQHIIHFWRQUHVLGHQWKRPHUDQJHVL]HV
WKHUH ZDV D VLJQLÀFDQW LQWHUDFWLRQ EHWZHHQ WKH
YDULDEOHV´WLPHµDQG´UHVLGHQWJURXSµ/00
/5 WHVW RQ WKH LQWHUDFWLRQ WHUP ´WLPHUHVLGHQW
JURXSµ/5 GI S 5HVLGHQW
IHPDOHVUHGXFHGWKHLUKRPHUDQJHZLWKWKHLQWUR
GXFWLRQ RI DQ LPPLJUDQW IHPDOH EXW QRW ZLWK
DQ LPPLJUDQWPDOH /00 FRQWUDVW ´UHVLGHQW
IHPDOHV LPPLJUDQW PDOHµ      W
   S    )LJ  DQG UHVLGHQW PDOHV



























Before reinforcement After reinforcement
































5HVLGHQWV· UHVSRQVH WR WKH LQWURGXFWLRQ RI DQ
LPPLJUDQW GLG QRW VLJQLÀFDQWO\ GLIIHU EHWZHHQ
PDOH²IHPDOH SDLUV DQG IHPDOH²IHPDOH SDLUV
/00  /5 WHVW RQ WKH LQWHUDFWLRQ WHUP
´WLPHUHVLGHQW SDLUµ /5    GI    S  
+RZHYHUUHVLGHQWSRSXODWLRQVUHVSRQGHG
GLIIHUHQWO\ WR WKH LQWURGXFWLRQ RI D PDOH RU D
IHPDOH/00/5WHVWRQWKHLQWHUDFWLRQWHUP
´WLPHLPPLJUDQW VH[µ /5    GI    S  
 :KHQ LQWURGXFLQJ D IHPDOH UHVLGHQWV










LQGLYLGXDOV /00/5WHVWRQ WKH LQWHUDFWLRQ
WHUP´VH[VWDWXVµ/5 GI S 
QRUE\WKHVWDWXVLWVHOI/00/5WHVWRQWKH
´VWDWXVµ WHUP /5    GI    S   
+RZHYHU KRPHUDQJH VL]HV DIWHU WKH LQWURGXF
WLRQ RI WKH LPPLJUDQWZHUH DIIHFWHG E\ WKH VH[
RILQGLYLGXDOVZLWKERWKUHVLGHQWDQGLPPLJUDQW




PDOHV GLG QRW VKDUH PRUH VSDFH ZLWK UHVLGHQWV
WKDQGLGLPPLJUDQWIHPDOHV/00/5WHVWRQ
WKH´LPPLJUDQWVH[µWHUP/5 GI S 
PHDQ6( 0RUHRYHU
RYHUODSV LQYROYLQJDQ LPPLJUDQWDQGD UHVLGHQW
ZHUH VLPLODU WR WKRVH LQYROYLQJ WZR UHVLGHQWV
/00/5WHVWRQWKH´VWDWXVSDLUµWHUP/5 
GI S ,QDGGLWLRQWKHGLVWDQFH
EHWZHHQ DFWLYLW\ FHQWUHV LQ UHVLGHQW²LPPLJUDQW
LQWHUDFWLRQVZDV QRW VLJQLÀFDQWO\ GLIIHUHQW WKDQ
WKH RQH LQ UHVLGHQW²UHVLGHQW LQWHUDFWLRQV /00
/5WHVWRQWKH´VWDWXVSDLUµWHUP/5 
GI S PHDQ6( P7KH
DFWLYLW\ FHQWUH RI LPPLJUDQWVZDV DOVR QRW VLJ
QLÀFDQWO\FORVHUWRHGJHVWKDQWKHDFWLYLW\FHQWUH
RI UHVLGHQWV /00  /5 WHVW RQ WKH ´VWDWXVµ
WHUP/5 GI S PHDQ6( 
P
,PPLJUDQWV KDG D VLJQLÀFDQWO\ ORZHU VXU
YLYDOWKDQUHVLGHQWVRXWRILPPLJUDQWVGLHG
GXULQJ WKH H[SHULPHQW ZKHUHDV RQO\  RXW RI
 UHVLGHQWV GLHG */0ZLWK ELQRPLDO IDPLO\
FRQWUDVW 5HVLGHQWV      =    S  
$PRQJ WKH ÀYH GHDG LPPLJUDQWV IRXU
ZHUHPDOHV
'LVFXVVLRQ
2XU VWXG\ DLPHG DW GHWHUPLQLQJ ZKHWKHU WKH
LQWURGXFWLRQ RI DQ DGXOW LPPLJUDQW PDOH RU
IHPDOH ÀHOG YROH DIIHFWHG UHVLGHQW SRSXODWLRQV
'HVSLWH RXU VPDOO VDPSOH VL]HV ZH ZHUH DEOH
WRGHWHFWVRPHVLJQLÀFDQWUHVSRQVHVWRWKHWUHDW
PHQW:HVKRZHG WKDW WKH LQWURGXFWLRQRIDGXOW


















40 Before reinforcement After reinforcement
)LJ  $YHUDJH  6( RYHUODS EHWZHHQ UHVLGHQWV
EHIRUHJUH\FLUFOHVDQGDIWHUEODFNFLUFOHV WKH LQWUR
GXFWLRQRIDQLPPLJUDQW
$11=22/)(11,&, 9RO  5HLQIRUFHPHQWDQGLQWUDVSHFLÀFFRPSHWLWLRQ 
RIUHVLGHQWIHPDOHVDQGLQKRPHUDQJHRYHUODSV
EHWZHHQ UHVLGHQWV7KLV ODWWHU UHVXOWPD\ EH DQ
LQGLUHFWHIIHFWRI WKHGHFUHDVHLQIHPDOHV·KRPH
UDQJH VL]HV DV DOO KRPH UDQJH RYHUODS DQDO\VHV





DOV DQGGLVWDQFH WR WKHQHDUHVW HGJH+RZHYHU
LPPLJUDQW PDOHV VXIIHUHG IURP KLJK PRUWDOLW\
IROORZLQJ WKH ÀUVW ZHHN DIWHU UHOHDVH 7KHVH
UHVXOWVPD\HPSKDVL]HWKHUHODWLYHLPSRUWDQFHRI
LQWUDVH[XDO FRPSHWLWLRQ EHWZHHQ UHVLGHQWV DQG
LPPLJUDQWVGXULQJUHLQIRUFHPHQWDFWLRQV
7KHUHVSRQVHRIUHVLGHQWIHPDOHVWRWKHLQWUR
GXFWLRQ RI D IHPDOH ZH VKRZHG KHUH ZDV GLI
IHUHQW WKDQ WKH RQH REVHUYHG LQ SUDLULH YROHV
+D\HVHWDOZKHUHIHPDOHVVXFFHVVIXOO\
GHIHQGHG WKHLU WHUULWRULHV DJDLQVW DQ LQWURGXFHG
IHPDOHZLWKRXWFKDQJLQJWKHLUKRPHUDQJHVL]H
,Q FRQWUDVW RXU UHVXOWV VXJJHVW WKDW UHVLGHQW
IHPDOHVVWUHQJWKHQHGWKHLUWHUULWRULDOGHIHQFHE\
UHGXFLQJ WKHLU KRPH UDQJH DQG DSSDUHQWO\ WKHLU
VRFLDOLQWHUDFWLRQV7KHVHFRQWUDVWLQJUHVXOWVPD\
EH UHODWHG WR WKH GLIIHUHQW PDWLQJ V\VWHPV RI
WKHVH VSHFLHV ,Q SUDLULH YROHV EUHHGLQJ SDLUV
VKDUH D KRPH UDQJH WKDW WKH\ GHIHQG DJDLQVW
FRQVSHFLÀFV DV RWKHU PRQRJDPRXV PDPPDOV
.OHLPDQ7KXVQRQRWDEOHFKDQJHLQWHU
ULWRULDOLW\PLJKWEHREVHUYHGIRUUHVLGHQWIHPDOH
SUDLULH YROHV VLQFH WKH FRVW RI WHUULWRU\ GHIHQFH
LVUHODWLYHO\ORZFRPSDUHGWRIHPDOHÀHOGYROHV
WKDW GHIHQG WKHLU WHUULWRU\ DORQH 2Q WKH RWKHU
KDQGRQHFDQDUJXHWKDWWKHVHFKDQJHVLQVSDFH
XVH SDWWHUQV ZH REVHUYHG ZHUH GXH WR D WLPH
HIIHFW DV IHPDOH YROHV FDQ VKULQN WKHLU KRPH
UDQJH GXULQJ SUHJQDQF\ .RVNHOD HW DO 
+RZHYHUZHGLGQRWREVHUYHWKHVDPHUHVSRQVH
ZKHQLQWURGXFLQJDPDOHDQGUDWHVRISUHJQDQF\
GLG QRW VHHP WR GLIIHU EHWZHHQ WKH GLIIHUHQW
JURXSV RI UHVLGHQW IHPDOHV DYDLODEOH GDWD IRU
RQO\RQHSHULRGRXWRISUHJQDQWIHPDOHVLQ
WKH ´LPPLJUDQW PDOHµ WUHDWPHQW DQG  RXW RI
 SUHJQDQW IHPDOHV LQ WKH ´LPPLJUDQW IHPDOHµ
WUHDWPHQW 6R ZH EHOLHYH WKDW WKH IHPDOHV·
UHVSRQVH VKRZHG KHUH ZDV WKH UHVXOW RI LQWUD
VH[XDOFRPSHWLWLRQ
,QWHUHVWLQJO\ SUHYLRXV VWXGLHV IRXQG ORZ
OHYHOV RU DEVHQFH RI DJJUHVVLYHQHVV EHWZHHQ
IHPDOH ÀHOG YROHV (UOLQJH HW DO D$JUHOO
7KH ODWWHU VWXG\ HYHQ VKRZHG WKDWZKHQ
LQWURGXFLQJ DQ XQIDPLOLDU IHPDOH SUHVHQW LQ
D VPDOO FDJH LQWR WKH KRPH UDQJH RI D UHV
LGHQW RYHUZLQWHUHG IHPDOH WKH ODWWHU DYRLGHG
WKH FDJH7KHUHIRUH WKH SRWHQWLDO VWUHQJWKHQLQJ
RI IHPDOH WHUULWRULDO GHIHQFH LQ RXU H[SHULPHQW
PD\ QRW UHVXOW IURP GLUHFW DJJUHVVLYH LQWHUDF
WLRQVEXWUDWKHUIURPIHPDOHDYRLGDQFHRIRWKHU
IHPDOHV 7KH UHODWLYHO\ ORZPRUWDOLW\ RI LPPL
JUDQW IHPDOHV RQHRXW RI VL[ IHPDOHV UHOHDVHG
VXSSRUWVWKLVLGHD
)RRG ZDV QRW WKH PDLQ VRXUFH RI FRPSHWL
WLRQIRUUHVLGHQWIHPDOHVEHFDXVHLILWZDVWKH\
ZRXOGKDYHUHVSRQGHGVLPLODUO\WRWKHLQWURGXF
WLRQRIDPDOHRUD IHPDOH LPPLJUDQW UHVRXUFH
GHIHQFH K\SRWKHVLV %DFN HW DO  7KH
FKRVHQ GHQVLW\ RI DGXOWVPLJKW KDYH EHHQ KLJK
HQRXJK WR LQGXFH FRPSHWLWLRQ IRU EUHHGLQJ WHU
ULWRULHV EXW WRR ORZ WR LQGXFH FRPSHWLWLRQ IRU
IRRG DV SRSXODWLRQ GHQVLWLHV FDQ UHDFK XS WR




FRQVSHFLÀFV ZDV OLNHO\ WKH GULYLQJ IRUFH OHDG
LQJ WR IHPDOHV· WHUULWRULDOLW\ LQ WKH FRQWH[W RI
RXU H[SHULPHQW ZKLFK LV DQ DGDSWLYH VWUDWHJ\
DV LWGHWHUPLQHV WKH IXWXUH UHSURGXFWLYHVXFFHVV




IHPDOHV WKURXJK LQIDQWLFLGH RI SXSV DV WKHVH
IHPDOHVZHUHRQO\SUHJQDQWRUQRWUHSURGXFWLYH
ZKHQWKHLPPLJUDQWVZHUHLQWURGXFHG+RZHYHU
ZH FDQQRW H[FOXGH WKH SRVVLELOLW\ WKDW UHVLGHQW
IHPDOHV ZRXOG DWWDFN LPPLJUDQW PDOHV GXULQJ
WKH SHULRG RI ODFWDWLRQ ,QGHHG GLIIHUHQFHV LQ
DJJUHVVLYHQHVV DFFRUGLQJ WR WKH UHSURGXFWLYH
VWDJHV DQG WKH VH[ RI RSSRQHQWVZHUH IRXQG LQ
KRXVHPLFH 0XVPXVFXOXV GRPHVWLFXV ZKHUH
IHPDOHV DWWDFN PRUH RIWHQ IHPDOH WKDQ PDOH
LQWUXGHUVZKHQ WKH\ DUH HLWKHU QRW UHSURGXFWLYH
RU SUHJQDQW EXW WKH\ DWWDFNPDOHV DQG IHPDOHV
VLPLODUO\ZKHQODFWDWLQJ3DODQ]DHWDO
5HVLGHQWPDOHVKDGVLPLODUKRPHUDQJHVL]HV
WKDQ UHVLGHQW IHPDOHV EHIRUH WKH LQWURGXFWLRQ
RI DQ LPPLJUDQW :H VKRXOG EH FDUHIXO ZLWK
WKH LQWHUSUHWDWLRQ RI WKHVH UHVXOWV EHFDXVH RXU
 5LRWWH/DPEHUWHWDO  $11=22/)(11,&, 9RO
VDPSOHVL]HVZHUHVPDOO+RZHYHU LI WKLV WUHQG
LV FRQÀUPHG LWZRXOG FRQWUDGLFW SUHYLRXV VWXG
LHVFRQGXFWHGRQÀHOGYROHVVKRZLQJWKDWPDOHV
KDYH ODUJHU KRPH UDQJHV WKDQ IHPDOHV GXULQJ
WKH UHSURGXFWLYH VHDVRQ (UOLQJH HW DO E
3XVHQLXV	9LLWDODE,WPLJKWEHWKDWPDOHV
UHVWULFWHGWKHLUKRPHUDQJHWRWKHPLQLPXPDUHD
LQFOXGLQJ ERWKPDWHV EHIRUH ZH LQWURGXFHG DQ




WLRQDO VH[ UDWLRPDOHVKDG ODUJHU KRPH UDQJHV
VHH1HOVRQ7RDYRLGVXFKDWUHQGIXWXUH





LQJ WKHKLJKPRUWDOLW\ UDWHRI LPPLJUDQWPDOHV
RXU UHVXOWV VXJJHVW WKDW FRPSHWLWLRQ EHWZHHQ
UHVLGHQW DQG LPPLJUDQW PDOHV ZDV VWURQJ DV
ZH SUHGLFWHG XQGHU WKH PDWH GHIHQFH K\SRWK
HVLV%DFNHWDO:HGLVVHFWHGRQHRIWKH
GHDG PDOH LPPLJUDQWV DQG IRXQG VHYHUDO VXE






ZLWKRXW UHJDUGV WR PRUWDOLW\ UDWHV QR SDWWHUQ
LQGLFDWHGWKDWLPPLJUDQWVZHUHDFWLYHO\H[FOXGHG
IURP WKH SRSXODWLRQV ,QGHHG LPPLJUDQWV KDG
VLPLODU KRPH UDQJHV RYHUODSV DQG GLVWDQFHV
EHWZHHQ FHQWUHV RI DFWLYLW\ ZLWK FRQVSHFLÀFV







UHVLGHQW IHPDOHV 7KHVH FRQWUDVWLQJ UHVXOWV FDQ
EH H[SODLQHG E\ WKH UHODWLYHO\ VPDOO VL]H RI RXU
SORWV WKDW FDQ FRQVWUDLQ LQGLYLGXDOV·PRYHPHQWV
)DXVNH HW DO  LPPLJUDQWV PLJKW KDYH
EHHQ OLPLWHG LQ WKHLU H[SORUDWRU\ EHKDYLRXU DQG
UHVWULFWHG WRYDFDQWDUHDV+RZHYHUE\FRPSDU
LQJ WKH VPDOO KRPHUDQJH VL]HV RI LQGLYLGXDOV
WR WKH VL]H RI WKH SORWV YV P DQG E\
FRPSDULQJWKHVHKRPHUDQJHVL]HVWRWKRVHIRXQG
LQRWKHU SRSXODWLRQVRIÀHOGYROHVZKLFK UDQJH
IURP  WR  P IRU PDOHV 1HOVRQ 




VSDFH XVH ZHUH PRUH DQ DUWHIDFW RI WKH VPDOO






YLGXDOV DQG WKH VRFLDO V\VWHP RI VSHFLHV VHHPV
WKHUHIRUH FUXFLDO IRU WKH VXFFHVV RI UHLQIRUFH
PHQWSURMHFWV /RQVGRUI$VDQH[DPSOH
UHLQWURGXFWLRQV RI PDOH FKLPSDQ]HHV LQWR ZLOG
SRSXODWLRQVRIWHQIDLOHGGXHWR WKHKLJKDJJUHV
VLYHQHVV RI UHVLGHQWPDOHV WRZDUGV WKHP 7XWLQ
HW DO  ZKHUHDV UHOHDVLQJ \RXQJ IHPDOHV
LVPRUHVXFFHVVIXODV WKH\DUH OHVV OLNHO\ WREH
DWWDFNHGE\UHVLGHQWVRUWRGLVWXUEORFDOSRSXOD
WLRQV*RRVVHQVHWDO:HFDQQRWH[FOXGH
WKH SRVVLELOLW\ WKDW WKH LQWURGXFWLRQ RI \RXQJ
LPPDWXUH ÀHOG YROHV ZRXOG KDYH LQGXFHG GLI
IHUHQW UHVSRQVHV IURP UHVLGHQWV0RUHRYHU RXU
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